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Abstract
Individuals with a heart failure (HF) diagnosis have a high risk of readmission following
hospital discharge, increasing care costs. In an academic medical center (AMC) in Charleston,
SC, the all-patient-related DRG of HF had 576 30-day readmissions for FY 2020, equivalent to a
26.3% readmission rate. This project aimed to decrease the readmission rate of adult patients
diagnosed with HF admitted to cardiac units in the AMC by expanding the discharge bundle. The
current discharge process is not bundled. The discharge bundle elements include HF education,
pharmacy medication reconciliation, medication counseling, and appointment to the HF clinic
prior to discharge. The nurse assessment of patient readiness for discharge using the Readiness
for Hospital Discharge Scale (RHDS) was used to identify high-risk patients for readmission.
Fifty-seven patients were initially included in the data collection process. Six patients were
removed due to observation status and hospice and long-term facility discharges. There were no
missing data. The total enrolled patients for the project was 51. A two-way between-group
analysis of variance was conducted to explore the impact of the HF bundle and RHDS
assessment on readmission rates. Patients were divided into two groups based on whether or not
they were readmitted. The interaction effect between the DC bundle and RHDS assessment score
was not statistically significant, F (2, 63) = 1.24, p = .32. Post-hoc comparisons using the Tukey
HSD test indicated that the mean RRS for the readmitted HF patients (M = 23.54, SD = 4.35)
was significantly different from the non-readmitted HF group (M =21.36, SD = 3.49).
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Expanding the Discharge Bundle to Reduce Preventable Readmission Among Adult
Patients with Heart Failure
Heart failure (HF) treatment is one of the leading expenditures in the United States,
reaching an estimated $30.7 billion in direct and indirect attributable costs (Heidenreich et al.,
2013). There are currently 5.7 million Americans living with HF, according to the American
Heart Association (2020). The diagnosis of heart failure continues to rise, with an additional
670,000 cases diagnosed annually.
In 2012, with the implementation of the Hospital Readmission Reduction Program under
Section 3025 of the Patient Protection and Affordable Care Act, the Centers for Medicare and
Medicaid Services (CMS) imposed financial penalties on hospitals with higher than expected
readmission rate among patients with acute HF (Wadhera et al., 2018). In 2015, the financial
penalty was as high as 3% of the hospital's total Medicare payments per year. In addition to the
clinical implications of having a high percentage of HF-related readmissions, the financial
penalties pushed hospitals to implement evidence-based solutions to address the problem.
Background and Significance
In an academic medical center (AMC) located in Charleston, South Carolina (SC), there
was an opportunity to decrease readmission rates among adult patients diagnosed with HF. The
AMC has 700 beds, with four inpatient units (including an intensive care unit) consisting of 77
beds dedicated to the care of patients with cardiac and vascular disease (Medical University of
South Carolina [MUSC], n.d.). The HF readmission rate among Medicare patients in the AMC
was 22.5% from July 1, 2017, through December 1, 2019; a rate slightly higher than the national
average of 21.9% during the same time frame (Medicare.gov, 2021). Aside from the CMS data,
the AMC also publishes readmission data in the internal Tableau database. The database includes
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readmission data sorted by Diagnosis Related Groups (DRG). The all-patient-related DRG of HF
had 576 thirty-day readmissions for the fiscal year (FY) 2020, equivalent to a 23.6% readmission
rate (Medical University of South Carolina [MUSC], 2019–2020). It follows then that a
reduction in the HF readmission rate will result in savings to the AMC by not paying as high of a
financial penalty to Medicare. Relatedly, it will also increase the organization's bed capacity
resulting in higher revenue in bed charges.
The AMC is considered the quaternary center in SC. It has the responsibility of providing
the best quality care for patients with HF. Some patients referred to the AMC do not successfully
transition to their home or another setting due to various issues, including the lack of follow-up
appointments, family support, or primary care provider. This project aims to decrease the
readmission rate of adult patients diagnosed with heart failure admitted to the cardiac units by
expanding the discharge bundle with a standardized nurse assessment tool. The current discharge
process for patients with heart failure is not bundled.
Problem Statement
The evidence-based practice question is as follows: Among adult patients diagnosed with
HF admitted to a cardiac unit of an AMC, does the expansion of a discharge care bundle with a
standardized nurse assessment tool compared to standard discharge care reduce the 30-day
readmission rate within 60-days? The P is adult patients diagnosed with HF admitted in the
cardiac units of an AMC in Charleston, SC. The I is the expansion of the discharge care bundle
that includes nurse assessment of patient readiness for discharge using the Readiness for Hospital
Discharge Scale (RHDS), standardized patient education, pharmacy medication reconciliation,
medication counseling, and HF clinic visit appointment prior to discharge. The C is standard
discharge care. The O is a reduction in the 30-day readmission rate. The T is a 60-days post-
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project implementation. The project will ensure that evidence-based practices related to a
successful discharge and transition to the appropriate level of care are followed.
Review of Literature
PubMed, CINAHL, Joanna Briggs Institute, Web of Science, and AHRQ databases were
used for the literature search. The PubMed search yielded 318,403 articles using the advanced
search function with adult heart failure and readmission or readmission. The search was
narrowed using filters published within five years and clinical trials. With the use of filters, the
articles went down to 5,216. Several keywords were discovered when reviewing the articles:
prevention of hospital readmission, cost, HF and prevention, process measures, and readmission.
Three articles were found when using the keywords with filters of five years, English, and
clinical trials. Upon removing the clinical trial filter, it yielded an additional seven articles.
PubMed database resulted in finding ten related articles. In the CINAHL database, HF or chronic
HF and readmission and prevention were used in the search yielding 213 articles. Refining the
search using academic journals, English, all adult, 2015 and up, it narrowed down to 50 articles.
The Joanna Briggs Institute is the next database that was searched. The keyword heart failure
readmission resulted in nine articles. In adding limits to 2015 and current, the results went down
to one systematic review. When changing the filter to 2014 and current, it resulted in three
articles. Web of Science is the next database that was searched. The search yielded 43 articles
when keywords were used for the heart failure readmission bundle for the last five years. The
search was refined to cardiac, pharmacology, and multidisciplinary resulting in 14 articles. After
reviewing the articles, two articles were chosen. The AHRQ database was also reviewed. It
contained practice guidelines specific to preventing HF readmission, but the latest publication
date was in 2014.
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Twenty-seven articles were selected for the literature review, and 16 articles were chosen
to construct an evidence table because they evaluated interventions related to the discharge
bundle, patient education, medication counseling, and discharge appointment to a HF clinic. Of
these, five were level one evidence studies; six were level two evidence studies, one study
reflected level three evidence, and three reflected level five evidence (Dang & Dearholt, 2018).
In addition, two studies published in 2014 were included because they demonstrated level one
evidence. The validation of RHDS and its relationship to readmission rates to the hospital is also
included.
The synthesis of the evidence shows strong evidence in using combined interventions to
reduce the readmission rate among patients with heart failure (Agency for Healthcare Research
and Quality [AHRQ], 2014; Gorthi et al., 2014; Wan et al., 2017). Combining one or more of the
interventions in a bundle increases patients' probability of not being readmitted. The
interventions that garnered solid indication of practice change are discharge planning,
comprehensive patient education and medication counseling, structured telephone support, and
adherence to the follow-up appointment.
Theoretical Framework
The chronic care model (CCM), developed in 1998 by Robert Dr. Wagner, identified six
elements to improve the outcomes in managing chronic diseases (Wagner, 1998). The model was
based on available literature in the mid-1990s of strategies in the management of chronic
diseases. A panel of national experts also vetted the model. In 1998, different health settings in
the nation tested the model funded by the Robert Wood Johnson Foundation (MacColl Center for
Health Care Innovation, 2019). The six elements are health system, delivery system design,
decision support, clinical information systems, self-management support, and the community.
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Also, a productive interaction between patients engaged in their care and providers who are
experts in the field is necessary to achieve improved outcomes. This model shifts disease
management to a proactive approach rather than a reactive approach.
In a systematic review regarding chronic care management's effectiveness for HF, the
reports show positive effects on reducing all-cause hospitalization (Drewes et al., 2012). Seven
studies show a reduction ranging from 12 to 25 percent. The use of the CCM model varied from
the reviews in terms of intervention and setting. The physician drove some interventions, and
others were nurse-led. Settings were in a hospital, clinic-based, and others involved home care.
The CCM model addresses the complexity of HF as a chronic disease because it includes the
patient, health system, and community. The CCM model provides a framework that supports
combined intervention, which has been shown to reduce readmission from the literature
synthesis.
Goals and Objectives
The project's primary goal was to reduce the thirty-day readmission rate of adult patients
with HF discharged from the identified cardiac units within 60-days of implementation. The
secondary goal was to improve adherence to the process measures. The process measure is
compliance with the four elements of the discharge care bundle: HF patient education; pharmacy
medication reconciliation; medication counseling; and appointment to the HF clinic within 10days of discharge. Another process measure was determining if the RHDS tool performed by the
bedside nurse can identify high-risk patients for readmission. Key aspects of the project goal are
outlined in Table 1 (see below) using the SMART goal format (Bjerke & Renger, 2017).
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Table 1: SMART Goal
Goal
Specific

•
•
•

Measurable

•
•
•

Achievable

•
•

Relevant

•

Timely

•
•

Expected Outcomes

•
•

Reduce 30-day readmission among adult patients with HF
Establish a HF dashboard
Train the staff of the cardiac units about the discharge bundle and
RHDS tool
Decrease the 30-day readmission among adult patients with HF
within 60-days of discharge
Improve the compliance of the discharge bundle among adult
patients with HF
Determine if the RHDS tool can identify patients that are high-risk
for readmission
The project has received support from senior leadership and the
heart and vascular leadership team
The establishment of the HF dashboard has been approved by senior
leadership
Decreasing readmission is one of the organizational strategic goals
under the growth pillar
Reduce the 30-day readmission among adult patients with HF by the
end of Summer 2021
Improve the compliance of the elements of the discharge bundle
among adult patients with HF by the end of Summer 2021
Reduce the 30-day readmission among adult patients with HF
Increase the bed capacity of the organization for HF patients

Project Design
The project was an evidence-based project to reduce the 30-day readmission among adult
patients with HF admitted in the three cardiac units of the AMC. The population of interest was
the adult patients admitted in the cardiac units with the all-patient-related diagnosis-related group
(APR-DRG) of HF. Only the number of readmissions exists in the database without specific
patient information.
The time required for the project included the development of the discharge bundle and
the HF dashboard, engagement of key stakeholders, staff training, data collection, and data
analysis. The informatics department built the HF dashboard based on the input from the key
stakeholders. The HF navigator used the dashboard with the project leader to track the patients
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and ensure that the discharge bundle elements were complete before discharge. Due to the
staffing challenges, the project leader interviewed the bedside nurses and completed the RHDS
tool. There was support within the organization for the resources that were needed to support the
project leader. The approximate cost of resources of $119,060 was less than the potential return
on investment and will be recouped by year one.
Implementation Plan
Stakeholder support and engagement are essential for the successful implementation of
the project. The key stakeholders included the heart and vascular (HVC) service line leadership,
comprising the medical director, administrator, case managers, nurse managers, and unit staff.
The AMC is a Magnet® facility and received support from the identified cardiac units' unit
shared governance. Shared governance promotes bedside nursing involvement in decisionmaking at the unit and organizational level (Sullivan et al., 2017). The bedside nurses'
participation in decision-making that involves nursing practice will ensure their buy-in and
support of the project. A formal project kickoff occurred to engage the team, reviewed its goals
and outcomes, and determined the project's go-live date. There was clear and frequent
communication via emails and updates at meetings informing the key stakeholders of the
project's timeline and progress.
Key Steps of the Project Plan
Phase 1 – Planning Phase
•

Obtained approval from key stakeholders

•

Obtained approval from AMC and University Institutional Revie Board (IRB)

•

Collaborated with clinical education and unit shared governance

Phase 2 – Implementation
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January 2021 – hired HF navigator

•

March 2021 – started pharmacy medication reconciliation

•

April 2021 – established HF dashboard

•

May 2021- started HF specific education

•

June 2021 – Risk Readmission Score Go-Live

10

Phase 3 - Evaluation
•

Evaluated and analyzed collected data

•

Project dissemination

Measurement Plan
Project Measures
The project measured the 30-day readmission rate of adult patients with HF admitted to
the cardiac units. Baseline and post-data readmission rates were measured after the
implementation. The readmission rate was analyzed and published in Tableau, the organization's
data repository. However, the 30-day readmission data in Tableau had a 45-day lag.
The AMC's electronic medical record (EMR) was Epic. The project's EHR elements
include patient demographics (i.e., age, gender, race, ethnicity), HF-specific information, followup appointments, medication list, and patient outcomes. The HF-specific fields included HF
classification, first and last weight documented in patient stay, and HF-specific education. The
follow-up appointment data had post-discharge appointment date, location, days to a follow-up
appointment, and status of appointment. The medication component includes completing the
pharmacy medication reconciliation, a list of patient medications, and the number of
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medications. Outcomes include length of stay, number of days of visit readmission, emergency
room visit, and observation visit. The RHDS scoring was performed on paper and entered in the
analytic database (an excel file) for analysis.
Data Monitoring Plan
The HF dashboard with patient information data and included some elements of the
discharge bundle elements. An excel spreadsheet was created that had all the elements;
standardized HF education, pharmacy medication reconciliation, medication counseling, and HF
clinic visit within 10-days of discharge. With the data lag in Tableau, a retrospective review of
the patient charts occurred after project implementation when a patient is readmitted within 30days to determine the readmission factors.
A control chart was used to display and monitor the data over time. Control charts are
used to show how a process changes over time (American Society for Quality [ASQ], 2021). The
chart displayed the number of patients admitted during the study and the outcome (i.e., if they
are readmitted or not). It also plotted the process measures related to elements of the bundle and
the RHDS score.
Data Analysis Plan
The description of the data's demographic characteristics and key clinical variables will
come from the descriptive statistics analysis in excel. The chair of the project served as the
statistician and assisted in determining the statistical tool and analysis of the data. One sample ttest will be used to compare the readmission rate between pre-and post-intervention data sets
(Lambert, 2020). ANOVA will be used to test for changes in the elements of the discharge care
bundle and 30-day readmission. Logistic regression was used to evaluate whether the addition of
the RHDS improved the predictive ability of the readmission risk methodology.
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The organization publishes readmission rate data based on DRG and MS-DRG. The
availability of the readmission data drilled down at the DRG, admitting unit, and the provider is a
strength of the project. However, the 45-day lag of the data serves as a limitation of the project,
and the sample size can serve as a limitation due to the project's narrow window.
Tool
The RHDS tool measured the readiness of the patient to return home from hospitalization
based on a standardized assessment of the patient. The nurse performed the assessment on the
day of discharge, usually within 4-hours of discharge, and recorded on paper by the project
leader. The tool assessed four discharge readiness areas: personal status, knowledge, perceived
coping ability, and expected support (Bobay et al., 2018). There were two versions of the tool,
the long version and the short version. The long version has 21 items from the four areas, and the
short version has eight items using two items from each area with the highest correlation. The
short version was used for this project (see Appendix C).
The RHDS is a validated tool in assessing readiness for discharge among adult medicalsurgical patients (Bobay et al., 2018). The tool, both long and short versions, showed acceptable
reliability in assessing discharge readiness (Weiss et al., 2014). The tool can provide an outcome
measure of discharge preparation and can prospectively identify the risk for readmission. In
addition to the adult medical-surgical population, the testing of the tool also occurred in
postpartum mothers and parents of hospitalized children (Weiss et al., 2008; Weiss & Lokken,
2009). The studies have shown the nurse’s value in assessing discharge readiness to improve
care transition and reduce preventable readmissions.
An internal risk readmission score (RRS) was rolled out on June 6, 2021. The RRS is
calculated hourly based on age, prior admission, sex, weight, problem list, vital signs, lab results,
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Braden score, Morse fall risk score, and medications. It does not take into consideration the
social determinants of health in its calculation. All admitted patients for at least 4-hours in the
AMC received an RRS. The RRS is categorized as low, medium, or high risk. Patients classified
as high will have a follow-up DC appointment within 7-days of DC. Patients categorized as low
and medium will have a follow-up DC appointment within 14-days of DC. Pharmacy will
perform medication reviews before discharge for patients that are medium and high risk.
Budget or Resources Required
The project planning and implementation required additional resources anticipated to be
recouped by the end of year one. These included personnel, training, information systems, and
training materials (see Table 2). Below was the financial analysis of the cost with key
assumptions.
•

The regular bed charge is $1,309
o Averaging 30 a month currently
o Assuming a 10% increase in regular bed charges with reduction of readmission
and increased bed availability
o Additional 90 patient days x 12 months at 85% occupancy
o 3% growth factor

•

HF Navigator salary - $40/hour, 35% fringe rate, 2% wage increase factor

•

Staff training
o 2 hours to train the nurses working in the cardiac units
▪

$30/hour for 60 nurses on year one

▪

After year one, the staff training will be embedded in the competencybased orientation at no additional cost
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o 2 hours to train unit secretaries (US)
▪

$15/hour for 8 US

•

Information systems – 80 hours to build the heart failure dashboard, $35/hour

•

Training materials – paper, toner, $100/year

Table 2: Net Income Proforma

Revenue
Total
Revenue
Expenses

Total
Cost

Bed charge

HF
Navigator
Salary
Staff
Training
Information
Systems
Training
materials

Year 1

Year 2

Year 3

Year 4

Year 5

$1,201,662

$1,237,711.86

$1,274,843.22

$1,313,088.52

$1,352,481.18

$1,201,662

$1,237,711.86

$1,274,843.22

$1,313,088.52

$1,352,481.18

$ 112,320

$114,566

$116,858

$119,195

$121,579

$100

$100

$100

$100

$100

$ 119,060

$114,666

$117, 858

$119, 295

$121,679

$1,123,045.86

$1,156,985.22

$1,193,793.52

$1,230, 802.18

$3,840
$2,800

Net income/ $1,082,602
loss

The hiring of the HF navigator occurred before project implementation. The wage cost
was included to demonstrate the return on investment (ROI) of the project. Based on the above
table, the calculated ROI ratio is 10.09 on year one, and it will continue to go up year over year
(Agency for Healthcare Research and Quality [AHRQ], 2017). The 10.09 ratio means that for
every $1 invested in the project, the organization gains $10.09. The ROI ratio proves that the
project is a benefit to the organization.
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Protection of Human Subjects
The project required a review from the institutional review board (IRB) at the AMC and
the University of South Carolina. The project involved a retrospective and prospective review of
patient-protected health information. As a known issue with the use of electronic health records,
patient privacy was protected by removing key patient identifiers for analysis. Each patient in the
study was entered in an excel database, assigned a numerical value, and de-identified. There
were no risks identified for patients, and consent was not necessary as approved by both IRBs.
Results
Fifty-seven patients were initially included in the data collection process. Six patients
were removed due to observation status and hospice and long-term facility discharges. There
were no missing data. The total enrolled patients for the project was 51. Among the 51 enrolled
patients, the majority were male, single, and White (Table 3). The majority of the readmitted
patients were female, married, and White. In terms of bundle compliance, 31 (61%) had all
elements of the DC bundle in place, 34 (67%) had pharmacy medication reconciliation, 51 or
100% received HF specific education and medication counseling, and 46 (90%) had follow-up
clinic visits scheduled before DC (Table 4). The RHDS tool scored 29 (57%) of all the patients
as less ready to go home (Table 5).
Table 3 – Patient Demographics
Total patients (n=51)
Readmission (n=13)
Number Percentage Number
Percentage
Gender
Male
32
64%
6
46%
Female
19
36%
7
54%
Marital Status Single
26
51%
5
38%
Married
19
37%
6
46%
Divorced
4
8%
1
8%
Widowed
2
4%
1
8%
Race
White
27
53%
8
62%
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Black
Other

16

24
0

47%
0%

5
0

38%
0%

Table 4 – Discharge Bundle Elements

All Patients (n=51)
Yes %
No %

Readmits (n=13)
Yes %
No %

No Readmission (n= 38)
Yes %
No
%

All elements
of DC bundle
HF Education

31 61%
51 100%

20
0

39%
0%

5
13

38%
100%

8
0

62%
0%

26
38

64%
100%

12
0

36%
0%

Pharmacy
med
reconciliation

34

67%

17

33%

6

46%

7

54%

28

74%

10

26%

Medication
counseling

51 100%

0

0%

13

100%

0

0%

38

100%

0

0%

Follow-up
clinic visit
prior to DC

46

5 100%

11

85%

2

15%

35

92%

3

8%

90%

Table 5 – Nurse Assessment of Patient Readiness for Discharge Using the RHDS Tool

All Patients (n=51)
Readmits (n=13)
Number Percentage Number Percentage
Less Ready
29
57%
8
62%
Ready to go
home

22

43%

5

38%

Thirteen patients (25%) among the 51 were readmitted within 30-days. Of the 13 readmitted
patients, eight (62%) did not have all the DC bundle in place, seven (54%) did not have
pharmacy medication reconciliation, and two (15%) did not have a follow-up clinic visit
scheduled prior to DC (Table 4). The RHDS tool scored eight (62%) of the 13 readmitted
patients as less ready to go home (Table 5). With the RRS, three scored low, ten scored medium,

EXPANDING THE DISCHARGE BUNDLE

17

and zero scored high among the readmitted patients (Table 6). Eight of the patients that scored as
high risk using the RRS were not readmitted.
Table 6 – Risk Readmission Score

All Patients (n=51)
Readmits (n=13)
Number
Percentage Number
Percentage
Low
18
35%
3
23%
Medium
25
49%
10
77%
High
8
16%
0
0%
The reasons for readmission related to HF include shortness of breath, bradycardia, anemia,
and tachycardia. Three of the 13 patients were readmitted unrelated to HF. The reasons for
readmission for those patients include femur fracture from a fall, AVF ligation, and scheduled
surgery.

The AMC has not officially published the readmission rate starting August of 2021.
However, the APR-DRG of HF for FY 2021 has decreased to 20.2% or 540 readmissions
compared to 23.6% from FY 2020. The HF readmission rate in July 2021 was 19.3%. Figure 1
shows the monthly readmission rates by month from July 2020 through July 2021. The FY 22
readmission rate continues to decline from the previous FY.
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Figure 1 – July 2020 – July 2021 HF Readmission Rate

Readmission Rate
40.0%

Readmission Rate

35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
5.0%
0.0%

Month

A two-way between-group analysis of variance was conducted to explore the impact of
the HF bundle and RHDS assessment on readmission rates. Patients were divided into two
groups based on whether or not they were readmitted. The interaction effect between the DC
bundle and RHDS assessment score was not statistically significant, F (2, 63) = 1.24, p = .32.
Post-hoc comparisons using the Tukey HSD test indicated that the mean RRS for the readmitted
HF patients (M = 23.54, SD = 4.35) was significantly different from the non-readmitted HF
group (M =21.36, SD = 3.49).
Hierarchical logistic regression was used to assess the ability of two control measures
(RRS and average RHDS score) to predict 30-day readmissions among HF patients after
controlling for the influence of age and number of days between discharge and readmission. The
binary logistic regression procedures in SPSS was used to perform the analysis. Preliminary
analyses were conducted to ensure no violation of the assumptions of normality, linearity,
multicollinearity, and homoscedasticity. Age and number of days between hospitalizations were

EXPANDING THE DISCHARGE BUNDLE

19

entered at Step 1, explaining 4.96% of the variance in readmissions. After entry of the RRS and
average RHDS score at Step 2, the full model containing all predictors was statistically
significant, x2 (8, N = 51) = 67.02, p < .001, indicating that the model was able to distinguish
between patients who were and were not readmitted. The model as a whole explained between
28.3% (Cox and Snell R square) and 34.2% (Nagelkerke R squared) of the variance
readmissions, and correctly classified 70.1% of cases. Four of the independent variables made a
unique statistically significant contribution to the model (average RHDS score, medication
reconciliation, medication counseling, and clinic visit appointment prior to discharge). Among
HF patients, non-completion of all bundle elements and a low RHDS score increased the
probability of readmission approximately 4.3 times higher than patients where each of the bundle
elements were completed, and the RHDS score was high (above 29). The addition of the RHDS
score increased the predictive ability of probable readmission from .019 to .201.
Project Strengths and Limitations
The project received organizational support with education and analytics support with the
creation of a HF dashboard. A discharge milestone navigator in Epic containing the elements of
the bundle was rolled out. The navigator also includes the identification of discharge barriers
such as transportation, delays in durable medical equipment, insurance approval delays, etc.
However, the bedside nurse needs to wrench in the navigator for it to populate in Epic.
The availability of timely data is one of the limitations of the project. The readmission
data has a 45-day lag. The sample size is also a limitation due to the narrow window for the
project implementation. Staffing also served as a limitation of the project. The project manager
completed the RHDS tool after interviewing the nurses. Due to time constraints, the RHDS
scoring did not consistently occur within 4-hours of the patient’s discharge. The staffing
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challenge on weekends with secretaries and pharmacists affected the clinic scheduling and
pharmacy medication reconciliation. Pharmacy medication reconciliation only occurs with the
HF service and not with the Cardiology service.
Modifications of the Timeline
The project followed the timeline and diagram, except education occurred at the
organization level. An online module was assigned to all clinical staff related to the RRS, the
expected interventions, and the discharge milestone navigator. The project manager provided
education in the cardiac units in collaboration with clinical education. The start of the project
data collection was adjusted to align with the go-live of the RRS and education related to
readmission. The DC appointment was modified to align with the RRS guidelines. Pharmacy
medication reconciliation and HF education rolled out before the official project implementation
in March and May 2021. The HF dashboard went live on April 2021
Discussion
The processes related to the DC bundle by the HF group and the project became the
model for the organizational readmission bundle. An enhancement will be made with the
discharge milestone navigator; instead of being wrenched in, it will automatically start upon the
patient’s admission. Demographic data of adult patients with HF now exists with the creation of
the HF dashboard. The dashboard is also used to track the discharge appointment completion,
medications, cardiac rehab referral, and readmissions (links to the Tableau dashboard).
The project validated the complexity of decreasing readmission among adult patients
with heart failure, and some patients were still readmitted despite the implementation of multiple
interventions. The project also has shown that discharged patients who had all the elements in
place were least likely to be readmitted. This is consistent with the literature that combined
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interventions can effectively reduce readmission (Agency for Healthcare Research and Quality
[AHRQ], 2014; Gorthi et al., 2014; Wan et al., 2017). The project has also shown the importance
of a multidisciplinary approach in reducing readmissions. The completion of all the bundle
elements requires the participation of the pharmacist for the medication reconciliation, the
bedside nurse for the HF education and medication counseling, and the provider for the clinic
visit. A systematic review of randomized trials in 2004 (McAlister et al.) showed that a
multidisciplinary strategy in managing patients with HF reduces HF hospitalizations, all-cause
hospitalizations, and mortality.
The RHDS tool has also shown its strength in determining if the patient is less ready for
discharge and identifying high-risk patients for readmission. The tool has been validated in
assessing readiness for discharge among adult medical-surgical patients, postpartum mothers,
and parents of hospitalized children (Weiss et al., 2014; Weiss et al., 2008; Weiss & Lokken,
2009). The project has shown that the tool can also be helpful with specialized patient
populations, such as adult patients with HF. In contrast with the RRS, the RHDS tool has a
component of family support at home, which is a social determinant of health. Studies have
shown a relationship between social determinants of health and an increased risk of readmission
(Bensken, Alberti, & Koroukian, 2021; Zhang et al., 2020). The reliability of the RHDS tool also
validated the value of the bedside nurse in assessing discharge readiness that could improve care
transition.
Conclusion
The addition of the standardized assessment tool (RHDS) enhanced predicting
readmission among the HF population. The elements of the discharge bundle have now been
adapted as standard work for adult patients admitted with heart failure within the AMC.

EXPANDING THE DISCHARGE BUNDLE
However, the pharmacy medication reconciliation only occurs among the patients admitted by
the heart failure service due to staffing challenges. The RHDS tool can be adapted in the future
as part of discharge assessment, not just for the heart failure population but for other patient
populations in the organization. Until the adoption occurs, the AMC is adding social
determinants of health (SCDOH) questions in the nursing admission assessment. The SCDOH
questions are related to food insecurity and transportation needs. The AMC will also be
switching to the Epic readmission risk model in 2022.
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Appendix A- Timeline/Gantt Chart

Project Timeline
4/14/21 6/3/21 7/23/21 9/11/21 10/31/21 12/20/21
Defend proposal to committee
Revise proposal
Submit IRB (review and approval)
Meet with HF navigator and discuss…
Collaborate with clinical education…

Establish baseline data
Attend the shared governance meetings in…
Educate the medical staff and case…
Implement discharge bundle with weekly…
Track patients admitted with APR-DRG HF…
Evaluate intervention and analyze data
Finalize DNP Project Manuscript
Send to Committee
Defend Final Project
Start Date

Duration (Days)
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Appendix B – Evidence Table

Brief Reference, Type of study, Quality rating

Article 1:
Wan, T., Terry, A., Cobb, E., McKee, B,M. Tregerman, R., &
Barbaro, S. (2017). Strategies to modify the risk of heart failure
readmission: A systematic review and meta-analysis. Health
Services Research and Managerial Epidemiology, 4, 1-16.
https://journals.sagepub.com/doi/10.1177/2333392817701050
Evidence level: Level 1
Quality Rating: A
consistent, generalizable results, sufficient sample size,
comprehensive literature review

Methods

Design: Systematic review
and meta-analysis
Sample and setting:
113 studies associated with
heart failure (HF)
hospitalization and
readmission published in
English, Chinese, French,
German, Italian, Portugese,
and Spanish between January
1, 1990 and August 31, 2015.
Excluded retrospective
studies.
Measures: To determine if
choice, rest, environment,
activity, trust, interpersonal
relationships, outlook, and
nutrition reduce HF
readmissions.
Analysis Plan: Mixedeffects model to synthesize
effect sizes from independent
studies using the
comprehensive meta-analysis
(version 2) software; randomeffects model; funnel plot of
log odds ratio
Procedure: Keywords used
were hospitalization and
treatments as independent
variable, moderating variable
of care management
principles, dependent
variable of readmission, and

Threats to Validity/
Reliability

Study Findings

Conclusion validity:
Reasonable
• Unlikely
publication bias
from funnel plot of
log odds ratio
• Risk of bias at the
study level
Internal validity: ok,
reasonable process in
place for systematic
review
External validity:
Results can be replicate
in other organizations
Construct validity:
Only studies with
proven quality were
included

Education and assessmentDecreased readmissions from 9
out of 11 studies
Exercise- Decreased
readmissions from 4 studies
Interpersonal relationships- No
reduction in readmissions from
2 studies
Outlook- No significant change
in readmission from 2 studies
Dietary recommendation Decreased readmissions from 3
studies.
Education and assessment
combined with exercise Decreased readmissions from 1
out of 2 studies
Education and assessment
combined with interpersonal
relationships -Decreased
readmissions from 2 out of 4
studies
Education and assessment
combined with outlook -One
study didn't lower readmissions
Education and assessment
combined with dietary
recommendations - Decreased
readmissions from16 out of the
30 studies
Rest and relaxation combined
with outlook -Decreased
readmissions from 1 study
Exercise combined with outlook
-No change in readmissions
from 1 study

Reliability: Identified
risk of bias at study
level
Precision: Analyzed
statistical results for
each study that was
included

Conclusions

•

Combined
interventions have
the greatest yield in
reducing HF
readmissions.
• Meta-analysis
indicates that a
combination of one
or more of the
interventions doubles
the probability of
patients' not being
readmitted
Research findings will
help redesign clinical
practice to reduce HF
readmissions
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Methods

the disease of heart failure
(HF). Searched 9 databases.

Threats to Validity/
Reliability

Study Findings

Education and assessment
combined with exercise and
interpersonal relationship Decreased readmissions from 1
study
Education and assessment
combined with exercise and
dietary recommendations Decreased readmissions from
12 out of 22 studies
Education and assessment
combined with interpersonal
relationships and dietary
recommendations -Decreased
readmissions from 4 out of 6
studies
Education and assessment
combined with outlook and
dietary recommendations -No
change of readmissions from 2
studies
Education and assessment
combined with rest and
relaxation, exercise, and dietary
recommendations -One study
had lowered readmissions
Education and assessment
combined with exercise,
interpersonal relationships, and
dietary recommendations Decreased readmissions from 6
out of 8 studies
Education and assessment
combined with exercise,
outlook, and dietary
recommendations -Decreased
readmissions from1 out of 3
studies

Conclusions
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Methods

Threats to Validity/
Reliability

Study Findings

Conclusions

Education and assessment
combined with exercise,
interpersonal relationships,
outlook, and dietary
recommendations -Decreased
readmissions from 2 out of 9
studies
Education and assessment
combined with rest and
relaxation, exercise,
interpersonal relationships,
outlook, and dietary
recommendations -No change in
readmissions from 1 study

Article 2:
Goncalves-Bradley, D., Lannin, N., Clemson, L., Cameron, I.,
& Shepperd, S. (2016) Discharge planning from hospital
(Review). Cochrane Library: Cochrane Database of
Systematic Reviews, 1 ().DOI:
10.1002/14651858.CD000313.pub5.
Evidence level – Level 1
Quality Rating – B – consistent results, sufficient sample size,
fairly definitive conclusions.

Design: Systematic review of
RCTs
Sample: All patients in
hospitals irrespective of age,
gender, or condition. Total of
11,964 participants.
Setting: Acute,
rehabilitation, or community
hospital
Framework: Varied among
the studies
Measures: Length of stay
and readmission rate
Analysis:Calculated risk
ratio (RR)for the mortality,
readmission, and discharge
destination outcomes, with
95% confidence intervals
(CI). Calculated mean

Conclusion
Validity:All included
studies were graded on
methodological quality
Internal Validity:
Only RCTs were
included in the review
External Validity: ok,
discussed the
applicability and
practicality of the trial
results.
Construct Validity:
Ok, demonstrated
outcome measures
Reliability: Great, risk
of bias was discussed in
included studies.
Described all studies

Small reduction of length of
stay with those who had
discharge planning among older
people following a medical
admission (MD- 0.73, 95% CI –
1.33 to 10.12).- 12 trials,
moderate certainty evidence.
With elderly patients with a
medical condition, there is a
lower readmission rate in the
DC planning group at 90-days
of DC (RR 0.87, 95% CI 0.79 to
0.97) – 15 trials, moderate
certainty evidence.
Uncertain of DC planning has
an effect on mortality at 4-6
months follow-up (RR 1.02,
95% CI 0.83 to 1.27)
DC planning is a satisfier for
patients and healthcare

A structured,
individualized DC
planning results in a
small reduction in length
of stay and unscheduled
readmission among
elderly patients with
medical condition.
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Article 3:
Gorthi, J., Hunter, C., Mooss, A., Alla, V., & Hilleman, D.
(2014). Reducing heart failure hospital readmissions: A
systematic review of disease management programs. Cardiol
Res, 5(5), 126-138. doi:http://dx.doi.org/10.14740/cr362w
Evidence level: Level 1
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Methods

Threats to Validity/
Reliability

Study Findings

differences (MD) for the
length of stay.
Procedure: Identified 30
trials for the review.
Excluded trials when
discharge planning (DC) is
not part of inpatient care.
Excluded studies that didn't
describe study design or
didn't report results of the
control group.

that were included and
excluded.
Precision:All included
studies were thoroughly
vetted

providers (6 trials, low certainty
evidence due to inconsistent
findings).
Very low certainty if DC
planning decreases hospital care
cost (5 trials). Inconsistent
findings if lower readmission
rate for those receiving DC
planning could be associated
with decreased health care cost.

Design: Systematic Review
Sample: Only Randomized
control trials (RCTs) were
included with a minimum of
50 patients
Setting: Home and outpatient
Framework:Various disease
management programs
Measures:Hospital
readmission and mortality
Analysis: Various
Procedure: Evaluate
available studies to define the

Conclusion Validity:
Good analysis of HF
DMP interventions.
Internal Validity:
Only RCTs were
included
External Validity: ok,
discussed the
applicability and
practicality of the DMP
Construct Validity:
demonstrated main
outcomes of the review

In-home care interventions – 8
RCT- 3 were associated with
lower hospitalization rate, none
of the studies demonstrated
reduction in mortality.
Outpatient visit interventions11 RCT; 5 studies showed
reduction in hospitalization;
mortality reduced in 2 studies.
Structured telephone support
interventions -13 RCTs; 4

Conclusions

Comprehensive education
and counseling,
promotion of self-care
behavior, emphasis on
behavioral strategies,
adequate follow-up after
hospital discharge,
optimization of oral
therapy, increased access
to healthcare providers,
early attention to signs
and symptoms of fluid
overload, and assistance
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Quality Rating: B – consistent, generalizable results,
sufficient sample size, comprehensive literature review. Not
developed or revised within 5-years.

32
Methods

efficiency of disease
management programs
(DMP) in reducing
hospitalizations and/or
mortality in patients with
chronic HF.

Threats to Validity/
Reliability

Reliability: Described
all studies that were
included and excluded.
Precision: Included
studies were wellvetted

Study Findings

studies resulted to reduced
hospitalization or mortality.
Non-invasive telemonitoring
interventions – 14 RCTS; 3
studies achieved reduction in
hospitalization and mortality; 3
studies significantly reduced allcause hospitalization.

Conclusions

with financial and social
concerns are
recommended elements
of HF DMP to reduce
readmission and
mortality.

Invasive telemonitoring
interventions- 3 RCTs –
increased hospitalization and no
difference in mortality rate.

Article 4:
McNrien, K., Ivers, N., Barnieh, L., Bailey, J., Lorenzetti, D.,
Nicholas, D., Tonelli, M., Hemmelgarn, B., Lewanczuk, R.,
Edwards, A., Braun, T., & Manns, B. (2018). Patient
navigators for people with chronic disease: A systematic
review. PLoS ONE, 13(2), 1-33.
https://doi.org/10.1371/journal.pone.0191980

Evidence Level: Level 1
Quality Rating:B – reasonably consistent results, sufficient
sample size, fairly definitive conclusion

Design: Systematic review
Sample: 67 out of 14,672
studies were included. Of
these, 44 were in cancer, 8 in
diabetes, 7 in HIV/AIDS, 4
cardiovascular disease, 2 in
chronic kidney disease, 1 in
dementia, and 1 patient with
more than one condition.
Setting: majority of the
studies were conducted in
United States in primary care
or the community
Framework: Patient
navigation programs

Conclusion validity:
ok, majority of the
studies had 100-500
participants
Internal validity:
External validity:
Construct validity: ok,
Quality assessment of
each of the studies were
completed
Reliability: ok,
discussed the strengths
and limitations of the
study. Identified
weaknesses were
related to the

Primary outcomes of the studies
were on mortality,
hypoglycemia, quality of life
and or health status. Process
outcomes were the most
frequently reported primary
outcome; completion of disease
screening and adherence to
follow-up procedures.
Out of the 67 studies, 45
reported statistically significant
improvement in one or more of
the primary outcomes.

Patient navigator
programs have shown an
improvement in processes
of care.
With the inconsistent
definition of a patient
navigator, it is
challenging to make
definitive statement of
their effectiveness. A
consistent definition of
the navigator role is
needed.
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Article 5:
Agency for Healthcare Research and Quality. (2014).
Transitional care interventions to prevent readmissions for
people with heart failure. https://effectivehealthcare.ahrq.gov

Evidence Level: Level 1
Quality rating: B – government agency, documentation of a
systematic literature search strategy, consistent results with
sufficient numbers, not developed or revised within 5 years

33
Methods

Measures: Processes of care,
patient experience, clinical
outcomes, and costs
Analysis: Various
Procedure: Literature search
and included original reports
of RCTs of patient navigation
programs compared to usual
care for adult and pediatric
patients with chronic
condition
Design: Systematic review
and meta-analysis
Sample: 47 trials with
patients with HF with
moderate to severe HF; mean
ages of patients were in the
70s.
Setting: Hospitalization and
after discharge
Framework: Systematic
review
Measures: readmission rate,
ER visits, acute care visits,
and mortality for hospitalized
patients with HF
Analysis: Relative risk (RR)
and 95% CI for continuous
outcomes
Procedure: 2 investigators
independently selected
studies; extracted data from,
and rated risk bias of RCTs.
Grading of strength of
evidence (SOE) is based on
established guideline.

Threats to Validity/
Reliability

Study Findings

Conclusions

Home-visiting programs –
reduced all cause readmission or
death at 30-days (low SOE).
Over 3-6 months, reduced all cause readmission (high SOE),
HF -specific readmission
(moderate SOE), and both allcause readmission and mortality
(moderate SOE).
Multidisciplinary (MDS)- HF
interventions reduced all-cause
readmission (high SOE).
Structured telephone support
(STS) decreased HF-specific
readmissions (high SOE), but
not all-cause readmission
(moderate SOE).
Home-visiting programs, NDSHF clinics, and STS
interventions had an effect on
mortality (moderate SOE).
Telemonitoring or nurse-led
clinic did not reduce
readmissions or mortality.
Interventions that reduced allcause readmission or mortality
include HF education (emphasis

The most effective
transitional care programs
in reducing all-cause
readmission and mortality
are home visiting
programs and MDS-HF
clinic. STS is effective in
reducing HF-related
readmission.

heterogeneity of the
intervention design and
outcomes.
Precision: ok, used the
risk bias criteria to
assess quality of studies

Conclusion
validity:Reasonable,
listed limitations and
graded SOE based on
established guideline
Internal validity:ok,
only RCTs were
included
External validity: The
conclusion is
generalizable and can
be applied to other
institutions
Construct validity: ok,
review and metaanalysis were
comprehensive, vetted
by an expert panel
Reliability: ok, aside
from the authors, an
expert panel also
reviewed the contents
Precision: Studies
reviewed had
statistically significant
results
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Methods

Threats to Validity/
Reliability

Study Findings

Conclusions

on self-care), HF
pharmacotherapy (adherence to
HF pharmacotherapy).
The higher intensity delivered
by MDS resulted to decrease in
all-cause readmission or
mortality.
Article 6:
Awoke, M., Baptiste, D., Davidson, P., Roberts, A., &
Dennison-Himmelfarb, C. (2019). A quasi-experimental study
examining a nurse-led education program to improve
knowledge, self-care, and reduce readmission for individuals
with heart failure. Contemporary Nurse, 55(1), 15-26.
https://doi.org/10.1080/10376178.2019.1568198

Evidence level: Level II – organizational experience
Quality of study: C
Consistent results, low sample size

Design: Quasi –
experimental, using pre-test
and post-test
Sample: 29 patients
hospitalized for HF
Setting: 2 cardiac units at a
large urban facility in the
Northeast region
Framework: Theory of
Culture Care & Transcultural
Nursing by Madeline
Leininger
Measures: Evaluate the
impact of nurse led HF
education on knowledge,
self-care behaviors, and all
cause 30-day readmission
Analysis Plan: Paired t-test
to compare baseline
knowledge and self-care
scores, p-value is set at <.05
Procedure: Standardized
patient education plan
followed by telephone
follow-up at 7, 30, and 90
days post discharge.
Participants were asked to
complete Dutch Heart Failure
Knowledge Scale (DHFKS)

Conclusion validity:
Reasonable
improvement on
process measures.
Discussed study
limitations with a
convenience sample.
Internal validity: ok,
not enough sample size
External validity: Can
be implemented in
other hospitals
Construct validity:
Ok, did measure what
they stated
Reliability: Fair
Precision: Statistically
significant result p <.05

-DHFKS – baseline knowledge
statistically improved (p-.001)
in 7 days and 90-days
-Self-care heart failure index
score – increased at 7-days
follow-up period and 30-days
-No significant difference in
readmission rates between 2
samples (compared from prior
year)

A nurse-led HF education
using a standardized
approach improves
patients' knowledge and
self-care maintenance
management, and
confidence.
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Article 7:
Kripalani, S., Chen, G., Ciampa, P., Theobald, C., Cao, A.,
McBride, M., Dittus, R., & Speroff. T. (2019). A transition
care coordinator model reduces hospital readmissions and
costs. Contemporary Clinical Trials, 81(2019), 55-61.
https://doi.org/10.1016/j.cct.2019.04.014

Evidence Level: Level II
Quality: B – consistent results, sufficient sample size, some
control

35
Methods

and Self-Care Heart Failure
Index
Design: Quasi-experimental
evaluation
Sample:
• Patients age 18 or older,
in either observation or
inpatient status,
• Hospitalized between
January 1, 2013 and
April 30, 2015
• Received either full or
partial intervention by a
transitional care
coordinator (TCC)
• Usual care group
patients were
hospitalized at the same
time frame, with the
same principal
diagnoses, but did not
receive care from TCC.
• Only patients discharged
to home were included in
the evaluation.
Setting: Vanderbilt
University Medical Center in
Nashville, TN
Framework: The Ideal
Transition in Care compared
with usual care
Measures: Unadjusted rates
of readmission, ED visits,
mortality, charges, and
payments for the usual care,
TCC care (overall), TCC full
intervention, and TCC partial

Threats to Validity/
Reliability

Conclusion validity:
Reasonable
• Analysis relied on
retrospective
approach
• Outcome data is
based on a single
academic medical
center
• Intervention is
delivered as a
bundle- unable to
determine a more
impactful
intervention
Internal validity: ok,
some control, not
enough sample size on
mortality rates to draw
conclusion
External validity: The
study can be replicated
to other similar centers
Construct validity: ok,
Measured what was
stated
Reliability: Fair,
discussed limitation
with sample size on
mortality rate
Precision: statistically
significant result at
p<.001

Study Findings

•

Patients who had TCC care
had lower unadjusted rates
of readmission at 30-days
(9.4% for overall TCC care
vs. 18.8% for usual care)
and 90-days (19.8% vs.
31.5%), p <0.001 for each
comparison.

•

TCC care has lower
mortality at 30-days (0.5%
vs. 1.5%) and 90-days
(1.6% vs. 31.5%).

•

Total unadjusted postdischarge costs were lower
for TCC care at 30-days
($2467 vs. $7994) and 90days ($6942 vs. $15,721), p
<0.001.

•

No difference in emergency
department visits not
leading to admission
between TCC care and
usual care. Same results
also between full and
partial TCC groups.

Conclusions

•

The use of a bundled
evidence-based
interventions guided
by the Ideal
Transition Care
framework delivered
by TCC is effective
in reducing 30-days
and 90-days
readmissions.

•

The components are
structured
assessments of
patients' transitional
care needs to
facilitate early
discharge planning
(includes assessment
of social
determinants of
health), medication
reconciliation,
patient education (on
condition and
medications),
anticipatory
guidance, and
follow-up via
telephone.
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Article 8:
Drozda, J., Smith, D., Freiman, P., Pursley, J., VanSlette, J., &
Smith, T. (2017). Heart failure readmission reduction:
Outcomes of a quality improvement initiative implemented by
St. John's physician group practice demonstration. (2016).
American Journal of Medical Quality, 32(2), 134-140.
https://journals.sagepub.com/doi/10.1177/1062860616637684
Evidence Level- Level II
Quality of study: B - Fairly definitive conclusions, reasonably
consistent recommendations
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intervention for the 30-days
and 90-days after discharge
Analysis Plan: Regression
analysis to compare impact
of TCC intervention against
usual care with adjustment of
confounding variables.
Procedure:
Targeted patients
hospitalized for PNA, CHF,
COPD. Patients with acute
myocardial infarction were
not included.
Design: Quasi experimental
design; interrupted time
series
Sample: Period 1 - 3550
index hospitalizations of
2583 unique HF patients
Period 2 - 3512 index
hospitalizations of 2619
unique HF patients
Setting: St. John's health
system; St. John's Hospital;
Hammon's Heart Institute; St.
John's Clinic
St. Louis, Missouri
Framework: Heart failure
management program
(HFMP)
Measures: Unadjusted 30day same institution all cause
readmission rates and
unadjusted 30-day postdischarge all-cause mortality
Analysis plan: Generalized
estimating equations (GEE)
model with a binary link to

Threats to Validity/
Reliability

Conclusion validity:
Reasonable
• Retrospective
analysis using
observational data
• No power analysis
or preplanned
effect size
• Use of same
institution
readmission rates
Internal validity: ok,
No power analysis or
preplanned effect size
External validity: The
conclusion can be
applied to similar
facilities.
Construct validity: ok,
Research team
attempted to eliminate
confounding covariates
Reliability: Calculation
of 30-day all-cause
readmission differed

Study Findings

Comparison between period 1
and period 2
• HF hospitalization trended
down; 58.3 monthly
average (p-.007)
• 30-day readmission
decreased (p – 0.26)
• No change in 30-day
mortality
The HFMP reduced 2.3
readmissions per 100
hospitalizations.

Conclusions

•

•

The implementation
of HFMP resulted in
decreased HF
hospitalizations,
unadjusted 30-day
readmissions, and
stable 30-day
mortality.
The decrease in
readmission rate was
associated with the
execution of
outpatient HF case
management
The analysis in the
study can be used by
other health systems
participating in
value-based care.
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Article 9:
Di Palo, K., Patel, K., Assafin, M., Pina, I. (2017).
Implementation of a patient navigator program to reduce 30day heart failure readmission rate. Progress in Cardiovascular
Diseases, 60(2017), 259-266.
http://dx.doi.org/10.1016/j.pcad.2017.07.004
Evidence level: Level II
Quality of study: B – reasonably consistent results, fairly
definitive conclusions
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Threats to Validity/
Reliability

risk-standardize the patient
populations and estimate the
effect of the HFMP. SAS
version 9.2 for statistical
analyses.
Procedure:
Retrospective analysis of the
HFMP on outcomes

from CMS
methodology
Precision: statistically
significant result p.007

Design: Quasi-experimental
Sample: 120 enrolled
patients during pilot study;
51 confirmed as Heart failure
(HF) and 69 were classified
as history of HF and were
excluded from the study
Setting: Montefiore Medical
Center, Bronx, NY
Framework: Patient
navigator team (NT) program
compared with medical
center program
Measures: 30-day all-cause
readmission rate
Analysis Plan: Descriptive
analyses; one-sample t-test;
significant p=value is <0.05
Procedures: Retrospective
chart review of 30 patients
discharged with diagnosis of
acute myocardial infarction
(AMI) and 30 patients
discharged with a diagnosis
of HF for a total of 60patients per quarter collected
from June to December 2015.

Conclusion validity:
Reasonable
• Study location is
cardiac telemetry
unit with extensive
HF experience –
harder to replicate
in a non-cardiac
unit
• Interventions were
not blinded or
randomized
Internal validity: ok,
not a controlled study
so other variables could
have affected the
results
External validity: Can
be applied by other
similar organizations
Construct validity: ok,
Study period (Summer
and Fall) when trend
for HF hospitalization
is higher during Winter
Reliability: Fair, small
sample size

Study Findings

Patient identification -NT group
had a longer length of stay (6.3
days vs. 3.7 days) and lower
ejection fraction (36.5% vs.
46.3%)
Education and follow-up
• 59% Increased HF specific
education from NT group
(p – 0.0002)
• 68.6% increase in
scheduled 14-day follow-up
with the NT group (p –
0.0044)
Biomarker monitoring
• NT and control group both
routinely order proBNP in
the emergency or telemetry
unit
• 55.8% increase in the rate
of repeat measurement
among NT group (p –
0.0002)
Guideline-directed medical
therapy (GDMT)
• 24.6% increase in ACE
inhibitor prescriptions and
17.5% increase in beta
blocker prescription in the
NT group

Conclusions

•

Proper identification
of HF patients and
the use of evidencebased interventions
results to improved
patient outcomes and
reduction of 30-day
readmission rate.
Embed a NT in
initiatives to decrease
hospital
readmissions.
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Methods

Threats to Validity/
Reliability

Precision: statistically
significant result p<.0044 and .0002

Article 10:
Awoke, M., Baptiste, D., Davidson, P., Roberts, A., &
Dennison-Himmelfarb, C. (2019). A quasi-experimental study
examining a nurse-led education program to improve
knowledge, self-care, and reduce readmission for individuals

Design: Quasi-experimental
Sample: Convenience
sample of 29 individuals
Setting: Two cardiac units at
a large urban hospital

Conclusion validity:
Reasonable, listed
study limitations related
to small sample size,
and study design

Study Findings

Readmissions
• NT group all-cause 30-day
readmission as defined by
CMS is 17.6% compared
with 20.9% for the control
group
• NT group has 15.8%
decrease in unplanned
readmission for HF patients
compared with control
group during the study
period.
o Only 2 from the
NT group were
readmitted for HF
compared to 6
with the control
group
• Correlation with NT
intervention
o 10.3%
readmission rate
for patients who
received education
o 6.1% readmission
rate for patients
who received
discharge followup
4.8% readmission rate for
patients who received both
education and follow-up
Nurse-led HF education
increased HF knowledge as
measured by DHFKS. Baseline
knowledge scores from DHFKS
yielded a statistical increase by
1.38 points (p-.001) at the 7-day

Conclusions

Nurse-led HF education
can improve self-care,
knowledge, and
potentially reduce
readmission among
patients with HF.
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with heart failure. Contemporary Nurse, 55(1), 15-26.
https://doi.org/10.1080/10376178.2019.1568198
Evidence level: Level II
Quality Rating: C – insufficient sample size, conclusions
cannot be drawn

Article 11:
Hale, T., Jethwani, K., Kamal, K., Singh, M., Saldana, F., &
Kvedar, J. (2016). A remote medication monitoring system for
chronic heart failure patients to reduce readmissions: A twoarm randomized pilot study. Journal of Medical Internet
Research, 18(4),
Evidence Level:Level 2
Quality Rating: C – low quality; insufficient sample size,
little evidence
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Framework: Theory of
Culture Care and
Transcultural Nursing
Measures: Improve
knowledge, improve self-care
maintenance, reduce 30-day
all cause readmissions.
Analysis: Dutch HF
knowledge scale (DHFKS)
and self-care HF index.
Power analysis of a standard
t-test using an alpha of 0.05.
Procedure: Principal
investigator (PI) screened
charts for eligibility (primary
and or secondary diagnosis of
HF). PI approached eligible
patients to obtain consent for
participation. Used pre-test
and post-test on a convenient
sample.

Design: Two-arm
Randomized pilot study
Sample:29 participants were
enrolled, and 25 participants
were included in the final
analytic sample
Setting: Massachusetts
General Hospital and
Brigham and Women's
Hospital
Framework:Participants
were randomized to usual
care or use of the remote

Threats to Validity/
Reliability

Study Findings

Internal validity: Not
a controlled study so
other factors could have
affected the study.
External validity: The
conclusion may apply
to other facilities but
not generalizable due to
small sample size
Construct validity:
Ok, tool to use HF
knowledge seems
reasonable
Reliability: Fair,
mentioned the high
attrition rate of the
study participants.
Precision: Statistically
significant results on
increasing the
knowledge among HF
patients who
participated in the
study.
Conclusion Validity:
Reasonable, listed
small sample size of the
study
Internal validity:
Controlled study and
listed slow process of
enrollment and not
meeting the desired
sample size.
External validity:The
conclusion can be
applied to other settings

follow-up period. At 90-day
follow-up, it increased by 2
points (p - .032).
Self-care HF index score
increased from mean 64.59 to
85.43 (P-.000) and self-care
management scores increased
from 55.86 to 78.68 (p-.001) at
the 7-day follow-up period.
There is a statistically
significant difference in selfcare confidence between
baseline and the 30-days followup (p-.017).
Overall readmission rate for allcause did not change from the
prior year. No significant
difference in the readmission
rates between the two samples

No statistical difference
between study arms in ED visits
or for HF-related and non-HF
related hospitalizations.
Fewer all-cause hospitalization
among the intervention group
(9% vs 50% , p – 0.04).
Relative risk reduction of
hospitalization of 82%.
No significant difference in selfreported medication adherence.
No significant difference in selfrelated health or in depression
using PHQ-8.

Conclusions

A medication monitoring
system was associated
with 80% reduction in the
risk of unplanned allcause hospitalization.
The medication
monitoring system can be
used as a stand alone or
in tandem with HF
telemonitoring
interventions.
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Article 12:
Al-Bawardt, R., Cheng-Lai, A., Prlesi, L., Assafin, M., Xu, S.,
Chen, K., Tandan, S., Aneke, C., Murthy, S., & Pina, I. (2019).
Heart failure post-discharge clinic: A pharmacist-led approach
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medication monitoring
system for 90-days.
Measures: Unplanned
hospitalization and
medication adherence.
Analysis: Fisher exact test, ttest, and proportion test. 8item Morisky medication
adherence scale(MMAS) and
medication outcome study
(MOS) to assess medication
adherence. 8-item patient
health questionnaire (PHQ-8)
and a single item on selfreported status, Minnessota
living with heart failure
questionnaire (MLHFQ) to
assess health-related quality
of life.
Procedure: Participants
completes questionnaires at
enrollment and closeout to
gather medication adherence.
Electronic medical records
were reviewed for baseline
heart function, unplanned
hospitalizations, and ED
visits during study period. 16
were randomized to the
control group and 13 to the
intervention group.
Design: Cohort studies
Sample: 196 patients
appointments to brown bag
clinic (BBC), 42 were
excluded; 109 attended BBC,
and 45 failed to show in the
BBC

Threats to Validity/
Reliability

Study Findings

Conclusions

using the same
technology.
Construct validity: ok,
completed the study
aims and measure what
they wanted.
Reliability: Fair, listed
the limitations of the
study with sample size,
self-reported
measurements.
Precision:Defined
statistical significance
of p-<0.05

Conclusion validity:
Reasonable, listed
limitations in
identifying patients in a
non-cardiac service.
Internal validity: Not
a controlled study so

Thirty and 90-day readmission
for the BBC group is lower
compared to whose didn’t show
(control group) (9.2% vs 20%, p
– 0.063; 24.8% vs 48.9%, p0.003, respectively).

Reducing readmission
among HF patients is
possible using a team
approach with the
involvement of a HF
trained pharmacist.
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to reduce readmissions. Curr Probl Cardiol, 44(), 1-15.
https://doi.org/10.1016/j.cpcardiol.2018.12.004
Evidence Level: Level III- Organizational experience
Quality Rating: B Good; purpose is clear, findings are
relevant, consistent results in a single setting.

Article 13:
Weiss, M., Costa, L., Yakusheva, O., & Bobay. K. (2014).
validation of the readiness for hospital discharge scale and their
relationship to return to the hospital. Health Research and
Educational Trust, 49(1), 304-317. DOI: 10.1111/14756773.12092
Evidence level: Level III – organizational experience
Quality Rating: B Good; purpose is clear, findings are
relevant, consistent results in a single setting
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Setting: Montefiore hospitals
Framework: Not specified –
used Team approach to
improve medication
adherence
Measures: Reduce
readmission rate within 30
and 90 days
Analysis: Student's t test,
chi-square, Fischer's exact
test for small numbers, pvalue – 0.05
Procedure: Compare the
group that attended brown
BBC to the group that didn't
attend. Pharmacist provide
counselling and medication
reconciliation in the BBC
group. Pharmacist also adjust
medications based on goaldirected therapy.
Design: Prospective
longitudinal, multinomial
logistic regression analysis
Sample: 254 patients
Setting: Tertiary hospital
Framework: Use of the
readiness for hospital
discharge scale (RHDS) by
patients and nurses
Measures: Return to hospital
Analysis: Multinomial
logistic regression approach,
using odds ratios and a
threshold of p < .05
Procedure: Nurses and
patients independently
complete an eight-item

Threats to Validity/
Reliability

Study Findings

other variables are
present that could affect
the result.
External validity: The
conclusion can be
applied to other setting
using the same format.
Construct validity: ok,
measured what was
stated
Reliability: Fair,
identified the reasons as
to why patients didn't
show to the BBC.
Precision: Statistically
significant result at p0.003 for the 90-days
reduction of
readmission.

No deaths in either group at 30
days and none in the BBC group
at 90-days. There were 3 deaths
in the control group between 31
and 90 days post-discharge

Conclusion validity:
Reasonable, listed
limitations of study
with convenience
sample size
Internal validity: Not
a controlled study so
other variables are
present that could affect
the result
External validity: The
study can be replicated
by other organizations
Construct validity: ok,
measured what was
stated

RN-RHDS (nurse)
• Unadjusted and adjusted
odd ratios were 0.61 (p-.05)
and .53 (p-0.2) –
statistically significant
o For every one
point increase,
there would be a
reduction in 30day readmission
risk of 39-47%
PT-RHDS (patient)
• Unadjusted and adjusted
odds ratio were .83 (p-.34)
and .76 (p-.12)
o No significant
association

Conclusions

The RHDS completed by
nurses can identify
patients that are high risk
for readmission
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RHDS on the day of
discharge

Article 14:
Johansson, M., & Athilingam, P. (2020). A dual-pronged
approach to improving heart failure outcomes: A quality
improvement project. JMIR Aging, 3(1), 1-8.
https://aging.jmir.org/2020/1/e13513

Evidence Level – Level V organizational experience
Quality Rating: C - low quality, low sample size

Article 15:
Chava, R., Karki, N., Ketlogetswe, K., & Ayala, T. (2019).
Multidisciplinary rounds in prevention of 30-day readmissions
and decreasing length of stay in heart failure patients: A
community hospital based retrospective study. Medicine, 98
(27), 1-4. https://www.ncbi.nlm.nih.gov/pubmed/31277137

Design: Quality
Improvement
Sample: 51 eligible
participants who are 55 and
above
Setting: Empath Health,
Pinellas County, Florida
Framework: Used Program
of All-Inclusive Care for the
Elderly (PACE)
Measures: Evaluate the
effectiveness of structured
telephone (STS) support and
text messaging on self-care,
knowledge, medication
adherence, and Quality of
Life (QoL0 of patients with
heart failure
Analysis:Use of paired t-test
to compare mean difference
in outcomes
Procedure: Prospective prepost design using a cohort of
patients with HF enrolled in
PACE program
Design: QI study
Sample: Retrospective
review of HF hospital and
readmission data to assess the
efficacy of multidisciplinary
rounds

Threats to Validity/
Reliability

Reliability: Fair, study
included limitations
Precision: Significant
result using the RNRHDS in identifying
high risk readmission
patients
Conclusion validity:
reasonable, limitations
were listed and
provided future study
recommendations
Internal validity: lack
of control group, other
variables would have
affected the results
External validity: The
method and conclusion
can be replicated by
other organizations
Construct validity:ok,
reasonable method in
interpreting data
Reliability:ok,,
identified the strengths
and limitation of study
Precision: met
identified goal.
Statistically significant
results p- <.05

Conclusion Validity:
Reasonable, listed
study limitations with
small sample size,
retrospective in nature,
and single-center study.

Study Findings

Conclusions

Improvement from baseline and
30-day follow=up in:
• HF self-care maintenance
(p-.01)
• HF knowledge (p-<.01)
• Medication adherence (p<.01)
• Physical and mental health
(p<..01)
Living status and social support
had strong correlation with HF
outcomes.

STS and text messaging
are good strategy in
improving HF outcomes
among patients aged 55
and over.

All cause readmission rates
were decreased in the MDR
group at 17.22% compared to
27.56%with the control group,
RR 0.62, P value is .026.

MDR is a strategy in
decreasing readmission
among patients with HF,
improves quality of care,
and decreases financial
burden on organizations.
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Evidence level V- Organizational Experience/Quality
Improvement
Quality Rating: B good quality; purpose is clearly stated,
findings relevant, recommendations clear, consistent results in
a single setting, good literature review

Article 16:
Baky, V., Moran, D., Warwick, T., George, A., Williams, T.,
McWilliams, E., & Marine, J. (2017). Obtaining a follow-up
appointment before discharge protects against readmission for
patients with acute coronary syndrome and heart failure: A
quality improvement project. International Journal of
Cardiology, 257 (2018), 12-15.
https://doi.org/10.1016/j.ijcard.2017.10.036
Evidence level – Level V – organizational experience/quality
improvement
Quality Rating: B good quality- purpose is clearly stated,
findings relevant, recommendations clear, consistent results in
a single setting, good literature review
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Setting: Community
teaching hospital
Framework: None
identified, Implementation of
MDR
Measures: 30-day all cause
readmission and length of
stay
Analysis: Chi-square test to
compare categorical data and
t test to compare continuous
data, p value is <0.5
Procedure: Retroactive
review; control group were
patients admitted prior to
MDR implementation; The
MDR group were patients
admitted after
implementation of MDR.

Design: QI study
Sample: convenience sample
of 578 patients admitted to a
cardiac stepdown unit with
HF or acute coronary
syndrome (ACS)
Setting: Private hospital in
Saudi Arabia – Johns
Hopkins Aramco Healthcare
Framework: Lean six sigma
Measures: 3 process
measures- appointment
scheduled, patient education
from a pharmacist, and
timely discharge (before

Threats to Validity/
Reliability

Did not discuss the
length of stay data.
Internal Validity: Ok,
the addition of an
intervention (MDR)
and comparing it with a
control group.
External validity:The
QI can be replicated by
other health care
systems.
Construct Validity:
Ok, showed difference
in readmission rate
Reliability: Study
included limitations on
not separating patients
with new HF diagnosis
and established HF
patients.
Precision: Defined
statistically significant
results at p <0.05.
Conclusion
Validity:Reasonable,
listed limitations with
time frame of study and
sample size
Internal Validity: Ok,
the addition of a
bundled intervention
and comparing the
readmission rate prior
to the intervention.
External Validity: The
bundling of
interventions to reduce
readmission can be

Study Findings

Female patients didn't show a
significant difference in
readmission with MDR
implementation.
Male patients had a decrease in
readmissions after MDR at
10.6% vs 27.17%, RR 0.39, p
value of 0.15.

After project implementation,
patients were significantly more
likely to receive an appointment
(p-<0.001), pharmacist
education (p- <0.006), and
timely discharge (p-<0.001).
Patients with diagnosis of HF
had higher odds of receiving an
appointment than patients with
diagnosis of ACS.
All cause readmission rate for
all patients is 8.6% after
intervention vs 9.7%. Patients
with diagnosis of HF had a
higher rate of readmission than

Conclusions

MDR prepares patients
for discharge planning
and identifying patient
education needs and
socio-economic barriers.

Bundle of three
interventions (scheduled
appointment, pharmacy
education, and timely
discharge) can reduce
readmission among HF
and ACS patients.
Discharge appointment
has the biggest impact in
reducing readmission
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1000); outcome measure –
30-day all cause readmission
rate
Analysis: p value of <0.05, ttest to compare age and
length of stay before and
after intervention; chi square
test to compare sex, patient
diagnosis, and the 3 process
measures; multivariate
analysis
Procedure: Retrospective
review of hospital charts

Threats to Validity/
Reliability

replicated in other
facilities.
Construct Validity:
Ok, showed difference
in readmission rate
after intervention
Reliability:Fair,
mentioned challenges
in staffing of
pharmacists due to
turnover and cultural
differences in Saudi
Arabia
Precision: Defined
statistical significant
results at p -<0.05

Study Findings

patients with ACS (14.2% vs
7.5%, p – 0.011). Patients who
received scheduled appointment
had a lower readmission rate
(8.0% vs 14.3%, p – 0.025).

Conclusions
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Appendix C

READINESS FOR HOSPITAL DISCHARGE SCALE – ADULT – RN ASSESSMENT SHORT FORM ©
You are being asked to assess the readiness for discharge of your hospitalized patient. Please complete the form within the 4 hours before the patient leaves your unit. Please fill
in the circle next to your answer. The answers are on a 10-point scale from 0 to 10. The words below the number indicate what the 0 or the 10 means. Pick the number between 0
and 10 that best describes how you feel. For example, circling number 7 means you feel more like the description of number 10 than number 0 but not completely.
0 1 2 3 4 5 6

7 8 9 10

1. How physically ready is your patient to go home?
Not ready
Totally ready
0 1 2 3 4 5 6 7 8 9 10
2. How would you describe your patient’s energy today?
Low energy
High energy
0 1 2 3 4 5 6 7 8 9 10
3. How much does your patient know about problems to watch for after going home?
Know nothing at all Know all
0 1 2 3 4 5 6 7 8 9 10
4. How much does your patient know about restrictions (what he/she is allowed and not allowed to do) after going home?
Know nothing at all Know all
0 1 2 3 4 5 6 7 8 9 10
5. How well will your patient be able to handle the demands of life at home?
Not at all
0 1 23 4 5 6 7

Extremely well
8 9 10

6. How well will your patient be able to perform his/her personal care (for example, hygiene, bathing, toileting, eating) at home?
Not at all
Extremely well
0 1 2 3 4 5 6 7 8 9 10
7. How much help will your patient have if needed with his/her personal care after going home?
None
A great deal
0 1 2 3 4 5 6 7 8 9 10
8. How much help will your patient have if needed with his/her medical care needs (treatments, medications)?
None
© Dr. Marianne Weiss, DNSc, RN marianne.weiss@marquette.edu

A great deal

